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3D printing of poly( -caprolactone)/ 
poly(D,L-lactide-co-glycolide)/hydroxyapatite  
composite constructs for bone tissue engineering
Kazim K. Moncal, Dong N. Heo, Kevin P. Godzik,  
Donna M. Sosnoski, Oliver D. Mrowczynski, Elias Rizk,  
Veli Ozbolat, Scott M. Tucker, Ethan M. Gerhard, Madhuri Dey, 
Gregory S. Lewis, Jian Yang, Ibrahim T. Ozbolat

Polycaprolactone (PCL), poly(D,L-lactide-co-glycolide) (PLGA), and 
hydroxyapatite particles (HAps) composite inks were 3D-printed into 
porous constructs for bone tissue implants. In vitro studies revealed that 
the composite constructs had higher mechanical properties, quicker 
degradation profiles, and better cellular attachment and proliferation 
than PCL counterparts and in vivo studies showed stimulation of bone 
regeneration due to the presence of new mineralized bone tissue and 
considerable vascularization.  https://doi.org/10.1557/jmr.2018.111

Tracer diffusion in single crystalline CoCrFeNi  
and CoCrFeMnNi high entropy alloys
Daniel Gaertner, Josua Kottke, Gerhard Wilde, Sergiy V. Divinski, 
Yury Chumlyakov 

Self-diffusion of constituent elements was measured in equiatomic 
CoCrFeNi and CoCrFeMnNi single crystals for the first time using a 
radio tracer technique. Diffusion rates of 57Co, 51Cr, 59Fe, 54Mn, and 
63Ni were significantly different at 1373 K, with Mn being the fastest 
and Co the slowest.  In the quaternary alloy, Cu solute diffusion in 
CoCrFeNi was determined to be a fast diffuser below 1273 K.
https://doi.org/10.1557/jmr.2018.162

External fields for the fabrication of highly mineralized 
hierarchical architectures
Hortense Le Ferrand

The current pathways for obtaining highly mineralized biomimetic 
composites using external magnetic, electric, and pressure fields in 
colloidal systems were reviewed and shown to have excellent potential 
for fabricating new and unique materials when coupled with additive 
manufacturing approaches. Future research directions are proposed to 
create highly mineralized materials with unprecedented functionalities.   
https://doi.org/10.1557/jmr.2018.304



A publication of the

VOLUME 34 • NO 6 
MARCH 28, 2019

Deposition routes of Cs2AgBiBr6 double perovskites  
for photovoltaic applications
Martina Pantaler, Christian Fettkenhauer, Hoang L. Nguyen,  
Irina Anusca, Doru C. Lupascu

Lead free perovskites continue to be an emphasis area for development 
of optical and solar applications. In this study the authors demonstrate 
and compare vapor and solution deposition routes to create a 
particular perovskite. The processing–structure relationships are 
shown to provide a snapshot into the processing conditions needed 
for further study to create ≈200 nm thick films.  
https://doi.org/10.1557/adv.2018.151

Design of porous metal-organic frameworks  
for adsorption driven thermal batteries 
Daiane Damasceno Borges, Guillaume Maurin, Douglas S. Galvão

The authors provide a set of simulations to predict the performance 
for a new MOF for thermal energy storage applications (where the 
adsorption and desorption of a working fluid is directly related to 
temperature changes). Exploring new MOFs using DFT and subsequent 
simulations for water sorption show the organic linker in these systems 
dramatically impacts the affinity of the solid to the water, and suggests 
the ability to tune adsorption with relatively straightforward chemistry 
changes.  https://doi.org/10.1557/adv.2017.181

Human stem cell derived osteocytes in bone-on-chip 
E. Budyn, N. Gaci, S. Sanders, M. Bensidhoum, E. Schmidt,  
B. Cinquin, P. Tauc, H. Petite

Lab-on-a-chip has advanced localized chemistry; here the authors 
develop a bone-on-chip system that enables mechanical impulses 
to be applied to bone and cell structures. The system enables 
imaging of cell growth and behavior in physiologically relevant 
systems under mechanical stimulation.  
https://doi.org/10.1557/adv.2018.278
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